Coronary stents are useful devices in treating acute or threatening occlusive coronary dissection or suboptimal dilatation after percutaneous coronary intervention (PCI). The devices are also associated with a lower restenosis rate compared with balloon angioplasty alone [1, 2] . In addition, drug-eluting stents decrease the rate of target vessel revascularization, more than bare metal stents [3] . Dislodgment of the coronary stent before deployment is a rare but challenging complication in interventional cardiology [4] [5] [6] , and several percutaneous retrieval techniques have been suggested [6] [7] [8] [9] [10] . Here, we report a case in which a drug-eluting stent was stripped from its balloon, incarcerated within the right coronary artery (RCA), and retrieved successfully by using a loop snare. Coronary stent dislodgment or embolization before deployment is a rare but challenging complication in interventional cardiology. Intracoronary embolization of the dislodged stent is associated with a high risk of coronary occlusion, due to thrombus formation and subsequent myocardial infarction. Furthermore, systemic embolization may cause severe cerebrovascular events. Nonsurgical retrieval strategies for this complication have been suggested, but bailout cardiac surgery may be indicated if percutaneous retrieval attempts fail. To our knowledge, this is the first case report of intracoronary drug-eluting stent dislodgment, and successful retrieval was accomplished by a loop snare technique. With the increasing trend of using drug-eluting stents in percutaneous coronary intervention, the likelihood of stent dislodgment or embolization may increase. It should be kept in mind, especially by coronary interventionists, how to manage this complication. 
CASE PRESENTATION
A 64-year-old man with previous anterior wall myocardial infarction, hypertension, and hypercholesterolemia had suffered from class II angina for 2 months. Exercise stress test revealed dynamic ST-segment depression over leads II, III and aVF on electrocardiography. Dipyridamole 201 thallium myocardial perfusion scintigraphy showed fixed defects in the left anterior descending artery (LAD)-related territories, but partially reversible reduction of thallium uptake over RCA-related territories. Because of the refractory symptoms despite maximal medical therapy, intervention in the RCA was undertaken.
A 6Fr sheath was placed in the left radial artery. Diagnostic coronary angiogram showed a totally occluded proximal LAD distally supplied by collateral circulation from the left circumflex artery. A critically stenotic lesion with 99% lumen narrowing was found in the mid-third segment over the highly tortuous RCA (Figure 1) . A 6Fr ART 4.0 guiding catheter (Boston Scientific/Scimed, Natick, MA, USA) was used to engage the right coronary ostium.
The target stenotic lesion was crossed with a 0.014'' 190-cm High Torque Whisper wire (Guidant, St. Paul, MN, USA). After pre-dilation with a 3.0 15 mm Aqua T3 balloon catheter (Cordis, Miami Lakes, FL, USA) over the mid-RCA stenotic lesion, a 3.5 16-mm paclitaxel-eluting stent (Taxus, based on the Express stent; Boston Scientific/ SciMed, Natick, MA, USA) was advanced but failed to cross the tortuosity over the proximal RCA. When the balloon catheter was withdrawn, however, the Taxus stent had unexpectedly slipped from the balloon and dislodged in the proximal RCA. A 4Fr nitinol goose-neck snare (Microvena, Vadnais Heights, MN, USA) with a 4-mm diameter loop was advanced using a guiding catheter and positioned proximally to the stent, and attempts were made to tighten it under fluoroscopic guidance ( Figure 2 ). After attempted retrieval for about 20 minutes, the stent was finally extracted and pulled back with the guiding catheter, out of the artery sheath. To offer better backup support, a 6Fr Scimed Amplatz AL2 guiding catheter (Boston Scientific/Scimed, Natick, MA, USA) was used to engage the RCA ostium, and then the stenotic lesion was crossed with a 0.014 inch 175-cm Rinato PTCA extrasupport guidewire (Asahi Neo, Akatsuki-cho, Seto, Japan). The reference diameter proximal to the stenotic lesion was 4.25 mm. A 4.0 12-mm bare-metal stent (Driver; Medtronic, Shoreview, MN, USA) was deployed successfully over the lesion, followed by post-dilation (Figure 3 ). The residual stenosis was due to eccentric calcification of the lesion. After the procedure, serum cardiac enzyme levels were within normal limits, and no dynamic ST-T segment deviation was noted. The patient experienced a smooth course of hospitalization and was discharged 2 days later.
DISCUSSION
Coronary stenting has proved useful in the management of acute or threatening occlusive coronary dissection following PCI [1] , and is associated with a lower restenosis rate compared with balloon angioplasty [2] . Dislodgment of a stent from the delivery balloon during deployment is a rare complication, reported in 1-8.4% of procedures, and may result in systemic or intracoronary stent embolization [6] . While systemic embolization may cause severe cerebrovascular events, intracoronary embolization is associated with a high risk of coronary thrombosis and subsequent myocardial infarction [4] . Different percutaneous techniques have been described to retrieve unexpanded stents from the coronary circulation, including the use of biliary or myocardial biopsy forceps [6, 7] , multipurpose baskets, two twisted guidewires, low-profile angioplasty balloon catheters, loop snares [8] , and distal protection devices [9] . However, if retrieval of the embolized stent is not technically feasible, another technique is to compress the stent against the arterial wall with a second stent [10] . Bailout cardiac surgery may be indicated [5] .
So far, there are no reports of dislodgment or embolization of a paclitaxel-eluting stent in the literature, making this case report the first. Retrieval of a drug-eluting stent will probably damage the drug coating, which may hamper its anti-proliferative effects on in-stent restenosis. Retrieval techniques used for bare-metal stents should be applied to retrieve a drug-eluting stent. The Express stent platform usually offers excellent deliverability and conformability, and there are no reports of dislodgment of the Express stent. However, when such an episode does occur, the retrieval technique and devices should be available to overcome such unexpected complications.
In our case, it might have been impossible for a low-profile balloon to advance beyond the unexpanded stent, or the guiding catheter might have been dislodged from the RCA ostium when the stent was pulled back toward the guiding catheter by another balloon inflated distally to it. We considered that a nitinol goose-neck snare was the best device for retrieval of an unexpanded stent in this case. This snare has two advantages. First, the loop is perpendicular to the catheter, making intracoronary snaring easier than with a straight device. Second, the loop is made from nickel-titanium, increasing its tensile strength and reducing the chance of cable fracture. The snare technique has also been used for retrieval of other intravascular foreign bodies, (e.g. fractured port catheters, embolization coli or pacemaker transducers,) and serves as a useful and safe alternative procedure to surgery.
Coronary stent dislodgment from the delivery system occurs most often when the stent-balloon assembly is pulled back into the guiding catheter, because the target lesion either cannot be reached or cannot be passed [6] . The possible causes of failure to deliver a stent include: poor support of the guiding catheter or the guidewire, vessel tortuosity proximal to the lesion, and severe vessel calcification. In our case, the proximal tortuosity of the RCA limited the advance of the Taxus stent, which is based on an Express stent and has reduced trackability. After retrieving the dislodged stent, we used several techniques to facilitate stent deployment, such as selection of guiding catheters with appropriate configuration for strong backup support, deep seating of the guiding catheter within the coronary artery, and use of extra supportive wires.
With the increasing trend toward using drug-eluting stents in PCI, the likelihood of stent dislodgment or embolization may increase. Interventional cardiologists should be familiar with these retrieval techniques, and retrieval devices should be available in the catheterization room. 
